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Introduction  
This Air Quality Technical Report documents an air quality analysis conducted in support of a Re-

evaluation under 23 CFR 771.129 for the US 6 Bridges Design Build Project (the Proposed Project).  It 

takes into consideration the following factors relative to the I-25 Valley Highway Environmental Impact 

Statement and the resultant 2007 Record of Decision: 

¶ Have there been changes in the project or its surroundings? 

¶ Revised national ambient air quality standards? 

¶ Revised FHWA guidance for conducting analyses for mobile source air toxics and particulate 

matter? 

Project Background  
The Proposed Project includes modifications to the roadway, interchanges, and bridges along 6th Avenue 

(US 6) between Sheridan Boulevard and the BNSF Railway in Denver, Colorado. The Colorado 

Department of Transportation (CDOT) is preparing a Reevaluation and Record of Decision (ROD) to 

document the impacts of and mitigation for the Proposed Project. 

The Valley Highway Project  
The Federal Highway Administration (FHWA) and CDOT prepared a Final Environmental Impact 

Statement (FEIS) in 2006 and a ROD in 2007 for the Interstate 25 (I-25) Valley Highway Project, located 

in Denver, Colorado. The Valley Highway Project includes the reconstruction of I-25 and reconfiguration 

of interchanges from Logan Street to United States Highway (US) 6, US 6 from I-25 to Federal Boulevard, 

and the crossing of Santa Fe Drive and Kalamath Street at the Consolidated Main Line railroad. The 

Preferred Alternative, as described in the FEIS, includes the following elements: 

¶ I-25 Mainline: Widening of I-25 to provide a consistent section with four through lanes plus 

auxiliary lanes in each direction throughout the project area 

¶ I-25/Broadway: Tight diamond interchange 

¶ I-25/Santa Fe Drive: Single point urban interchange with a flyover ramp for northbound Santa Fe 

Drive to northbound I-25 

¶ I-25/Alameda/Santa Fe/Kalamath: Offset partial urban interchange at I-25 and Alameda Avenue; 

Santa Fe Drive and Kalamath Street grade separated under the railroad close to their current 

alignments 

¶ US 6: Ramp improvements at the I-25/US 6 interchange; closure of the Bryant Street 

interchange; diamond interchange at US 6/Federal Boulevard with slip ramps to Bryant Street 

and a braided ramp from Federal Boulevard to eastbound US 6; reconstruction of US 6 with 

collector-distributor roads/auxiliary lanes throughout the project area 

The Preferred Alternative of the Valley Highway Project is shown in Figure 1. 
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Figure 1: I-25 Valley Highway Project Preferred Alternative 
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US 6 Bridges Design Build Project  
The Proposed Project includes the reconstruction of US 6, reconfiguration of interchanges from Federal 

Boulevard to I-25, and replacement of the US 6 bridges from Federal Boulevard to the bridge over the 

BNSF Railway. More specifically, the Proposed Project includes the following elements: 

¶ The replacement of five bridges along US 6: Federal Boulevard, Bryant Street, South Platte River, 

I-25, and BNSF Railway. Three of these bridges are in poor condition and the other two are 

functionally obsolete. The project would also add a tunnel immediately east of I-25 under US 6 

to separate traffic on northbound I-25 from traffic exiting the interstate to travel east and west 

on US 6. 

¶ Ramp improvements at the I-25/US 6 interchange, closure of the westbound (WB) US 6 to 

Bryant Street ramp, a diamond interchange at US 6/Federal Boulevard with slip ramps to Bryant 

Street, and a braided ramp from Federal Boulevard to eastbound (EB) US 6. 

¶ Reconstruction of US 6 with collector-distributor roads/auxiliary lanes from Federal Boulevard to 

the BNSF Railway bridge structure 

¶ Conversion of 5th Avenue to two-way traffic from Federal Boulevard to Decatur Street 

¶ Widening of Federal Boulevard, from five to six lanes, from 5th to 7th Avenues to accommodate 

current and future improvements 

¶ Pavement resurfacing of US 6 from Knox Boulevard to Sheridan Boulevard 

¶ In-kind replacement of impacted facilities for Barnum East Park  

¶ A bicycle/pedestrian bridge structure over US 6, connecting Barnum North Park and Barnum 

Park (also known as Barnum Park South, and herein referred to as Barnum Park South) 

¶ Upgrading portions of the South Platte River Trail to current standards 

Figure 2 shows the Proposed Project.  
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Figure 2: Proposed Project
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Relationship of the Valley Highway Project and the US 6 Bridges Design Build 

Project  
At the time of the FEIS, funding had not been identified for the entire Preferred Alternative. Although 

budget placeholders were included in the 2030 Regional Transportation Plan (RTP), these budgets fell 

short of the estimated cost of the Preferred Alternative. Therefore, FHWA and CDOT planned for a 

phased implementation of the Preferred Alternative. These six phases are outlined in Chapter 7 of the 

FEIS. The Reevaluation and ROD for the Proposed Project will reevaluate part of Phase 1 (the part 

including the US 6/Federal Boulevard interchange) as presented in the 2007 ROD, and provide a decision 

for Phase 5 of the Valley Highway Project. The Reevaluation and ROD for the Proposed Project will also 

address six new project elements, which were not part of the FEIS. Due to the minor environmental 

significance and nature of these additional components, they are included in the Reevaluation and ROD 

and will not affect the independent utility, logical termini, or Preferred Alternative of the Valley Highway 

Project. 

Phasing of the FEIS Preferred Alternative 

The Proposed Project includes elements of two of the six construction phasesτPhase 1 and Phase 5τ

from the Valley Highway Project. A decision on construction Phase 1 of the Valley Highway Project, 

which included the US 6/Federal Boulevard bridge and ramps, excluding the braided ramp, was made in 

the 2007 ROD. Figure 3 shows the phases of the ±ŀƭƭŜȅ IƛƎƘǿŀȅ tǊƻƧŜŎǘΩǎ Preferred Alternative and 

Figure 4 shows the Proposed Project Elements and how they relate to the FEIS phasing.       

Additional Project Elements in the Proposed Project  

At this time, the Proposed Project includes six additional elements that were not included in the FEIS or 

2007 ROD:  

¶ Reconstruction of the southbound (SB) I-25 to EB US 6 ramp; 

¶ A bicycle/pedestrian bridge structure over US 6, connecting Barnum North and Barnum South 

parks; 

¶ Replacement of the US 6 bridge over Bryant Street; 

¶ Replacement of the US 6 bridge over I-25; 

¶ Replacement of the US 6 bridge over the BNSF Railway; and 

¶ Pavement resurfacing of US 6 between Sheridan Boulevard and Knox Court 
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Figure 3: Valley Highway EIS Phased Implementation of the Preferred Alternative 
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Figure 4: Proposed Project Elements
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Air Quality Analyses  
The air quality analysis was conducted to estimate the changes of emission levels under the 2035 No 

Build (without the Proposed Project) and 2035 Build (with the Proposed Project) scenarios and to assess 

whether impacts of these changes could cause or exacerbate a violation of the National Ambient Air 

Quality Standards (NAAQS) for carbon monoxide (CO).  In addition, through interagency consultation 

with CDOT, the Colorado Department of Public Health and Environment (CPDHE), the Environmental 

Protection Agency (EPA), and FHWA, the following additional analyses were requested: a qualitative 

analysis of particulate matter smaller than 10 microns in diameter (PM10), a mobile source air toxics 

(MSAT) analysis, and analysis of greenhouse gas (GHG) emissions.     

The changes with the Proposed Project would potentially affect air quality levels in Barnum Park and 

near the signalized intersections of the US 6 ramps and Federal Boulevard.   

Current Air Quality Standards and Guidelines  
In accordance with the requirements of the Clean Air Act and its Amendments (CAA), the EPA has 

promulgated NAAQS for pollutants considered harmful to public health and the environment.  The CAA 

established two types of national air quality standards.  Primary standards set limits to protect public 

health, including the health of sensitive populations such as asthmatics, children, and the elderly.  

Secondary standards set limits to protect public welfare, including protection against decreased 

visibility, damage to animals, crops, vegetation, and buildings. 

The EPA Office of Air Quality Planning and Standards (OAQPS) has set NAAQS for seven principal 

pollutants, which are called άcriteriaέ pollutants that apply to transportation projects (Table 1). These 

pollutants are CO, nitrogen dioxide (NO2), ozone (O3), lead (Pb), PM10, particulate matter smaller than 

2.5 microns in diameter (PM2.5), and sulfur dioxide (SO2).  Colorado has adopted the NAAQS as the 

ambient air quality standards for the state.  

In addition to the criteria pollutants, changes in the emissions of a wide range of the non-criteria mobile 

source air toxic (MSAT) pollutants from project-related changes in automobile and truck traffic are also 

of concern. EPA has not defined any NAAQS for air toxics. Methods for quantifying air toxic impacts from 

mobile sources are subject to scientific debate, and the analysis of air toxics is an emerging field.  A 

MSAT analysis was conducted for the FEIS using FHWA guidance applicable at that time. In order to 

estimate air toxic impacts of the Proposed Project under current guidance, project-related changes in 

MSAT emissions were quantified.  This analysis considered seven MSAT pollutants that have been 

identified by EPA: acrolein, benzene, 1,3 butadiene, formaldehyde, diesel particulate matter (DPM), 

naphthalene, and polycyclic organic matter (POM).  However, since the latest version of the EPA Mobile 

6.2 emission model used in this analysis does not estimate naphthalene and POM emission factors, 

emission rates were estimated for the five remaining MSAT pollutants. 
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Table 1: National and State Air Quality Standards 

Pollutant 
[final rule cite] 

Primary/  
Secondary 

Averaging 
Time 

Level Form 

Carbon Monoxide Primary 
8-hour 9 ppm Not to be exceeded more than 

once per year 1-hour 35 ppm 

Lead 
 

primary and  
secondary 

Rolling 3 
month 
average 

лΦмр ˃ƎκƳ
3
 
(1)

 Not to be exceded 

Nitrogen Dioxide 

primary  1-hour 100 ppb 
98

th 
percentile, averaged over 

3 years 
 

 primary and 
 secondary 

Annual 53 ppb
(2)

 Annual Mean 

Ozone 

 primary and  
 secondary 

8-hour 0.075 ppm
(3)

 
Annual fourth-highest daily 
maximum 8-hr concentration, 
averaged over 3 years 

Particle Pollution 

PM2.5 
 primary and  
 secondary 

Annual мр ˃ƎκƳ
3
 

annual mean, averaged over 3 
years 

24-hour ор ˃ƎκƳ
3
 

98th percentile, averaged over 
3 years 

PM10 
 primary and 
 secondary 

24-hour мрл ˃ƎκƳ
3
 

Not to be exceeded more than 
once pr year on average over 3 
years 

Sulfur Dioxide 
 

 primary 1-hour 75 ppb
(4)

 
99th percentile of 1-hour daly 
maximum concentrations, 
averaged over 3 years 

 secondary 3-hour 0.5 ppm 
Not to be exceeded more than 
once per year 

 

Notes: 
(1) Final rule signed October 15, 2008.  The 1978 lead standard (1.5 µg/m3 as a quarterly average) remains in effect until one year after an 
area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect 
until implementation plans to attain or maintain the 2008 standard are approved. 
(2) The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison to 
the 1-hour standard. 
(3) Final rule signed March 12, 2008.  The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour concentration, 
averaged over 3 years) and related implementation rules remain in place.  In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not to 
ōŜ ŜȄŎŜŜŘŜŘ ƳƻǊŜ ǘƘŀƴ ƻƴŎŜ ǇŜǊ ȅŜŀǊύ ƛƴ ŀƭƭ ŀǊŜŀǎΣ ŀƭǘƘƻǳƎƘ ǎƻƳŜ ŀǊŜŀǎ ƘŀǾŜ ŎƻƴǘƛƴǳŜŘ ƻōƭƛƎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŀǘ ǎǘŀƴŘŀǊŘ όάŀƴǘƛ-
ōŀŎƪǎƭƛŘƛƴƎέύΦ  The 1-hour ozone standard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above 0.12 ppm is less than or equal to 1. 
(4) Final rule signed June 2, 2010.  The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking.  However, these 
standards remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for the 
1971 standards, where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standard are approved. 

 

The greenhouse gas emission impacts of the Proposed Project resulted from the change in the vehicle 

miles due to traffic improvements.  The principal anthropogenic (human-made) source of carbon 

emissions is the combustion of fossil fuels, which accounts for approximately 80 percent of 

anthropogenic emissions of carbon worldwide.  Almost all (98 percent) of transportation-sector 

emissions result from the consumption of petroleum products such as gasoline, diesel fuel, and aviation 

fuel. The GHG analysis considered the effects of the Proposed Project on the GHG emissions. 

http://epa.gov/airquality/carbonmonoxide/
http://epa.gov/airquality/lead/
http://epa.gov/air/criteria.html#1
http://epa.gov/airquality/nitrogenoxides/
http://epa.gov/air/criteria.html#2
http://epa.gov/airquality/ozonepollution/
http://epa.gov/air/criteria.html#3
http://epa.gov/airquality/particlepollution/
http://epa.gov/airquality/sulfurdioxide/
http://epa.gov/air/criteria.html#4


10 

Regulatory Setting  
The CAA defines nonattainment areas as geographic regions that have been designated as not meeting 

one or more of the NAAQS, and maintenance areas as former non-attainment areas that subsequently 

demonstrated compliance with the standards. The Denver Metropolitan Area is designated as a 

άƴƻƴŀǘǘŀƛƴƳŜƴǘέ ŀǊŜŀ ŦƻǊ ǘƘŜ у-hour ozone standard, ŀ άƳŀƛƴǘŜƴŀƴŎŜέ ŀǊŜŀ ŦƻǊ /h ŀƴŘ ta10, and an 

attainment area for the other criteria pollutants, including NO2. The area was designated as a NO2 

attainment area by EPA in 2010 (and was considered as a NO2 attainment area in the I-25 Valley 

Highway FEIS); however, the EPA will make a new NO2 attainment determination for the recently 

promulgated 1-hour standard.  This re-designation will be based on three years of data collected at near 

road monitors, including a monitor that is being installed by Colorado Department of Public Health & 

Environment (CDPHE) along I-25 at Yuma Street and West Mulberry Place, approximately half mile north 

of the project area.  

The CAA requires that a State Implementation Plan (SIP) be prepared for each nonattainment area, and 

a maintenance plan be prepared for each former non-attainment area. The SIP outlines how the State 

will meet the NAAQS under the deadlines established by the CAA.  Lƴ ŀŘŘƛǘƛƻƴΣ 9t!Ωǎ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 

Conformity Rule requires Metropolitan Planning Organizations and the FHWA to make conformity 

determinations on projects before they are approved. Conformity to the purpose of a SIP means that 

transportation activities will not cause new air quality violations, worsen existing violations, or delay 

timely attainment of the NAAQS.  

The US 6 and Federal Boulevard Intersection improvement is included in the fiscally constrained 2035 

Regional Transportation Plan (RTP) which was adopted in February 2011 as part of the Metro Vision 

2035 Plan. The Metro Vision 2035 RTP complies with the applicable Denver-area SIP. 

Conformity Rule  
The Clean Air Act (CAA) Amendments of 1990 and the Final Transportation Conformity Rule [40 CFR 

Parts 51 and 93] direct the EPA to implement environmental policies and regulations that will ensure 

acceptable levels of air quality.  The Conformity Rule affects the funding and approval of proposed 

transportation projects. According to Title I, Section 176 (c) 2:  

No federal agency may approve, accept or fund any transportation plan, program or project 
unless such plan, program or project has been found to conform to any applicable State 
Implementation Plan (SIP) in effect under this act. 

Section 176(c)1(A) of the CAA defines conformity as follows:  
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Conformity to an implementation plan's purpose of eliminating or reducing the severity and number of 

violations of the NAAQS and achieving expeditious attainment of such standards; and that such activities 

will not: 

¶ Cause or contribute to any new violation of any NAAQS in any area;  

¶ Increase the frequency or severity of any existing violation of any NAAQS in any area; or 

¶ Delay timely attainment of any NAAQS or any required interim emission reductions or other 
milestones in any area. 

Pollutants of Concern  
Of the seven criteria pollutants, CO and PM10 are considered as pollutants of interest for the Proposed 

Project.  Ambient concentrations of Pb, SO2 and NO2 are not significantly affected by highway emissions 

and therefore are not likely to be significantly affected by the roadway improvements to US 6, and the 

associated changes in transportation-sector sources of emissions for these pollutants and are not 

discussed further in this report.  Project-related changes in ozone levels were also not considered in this 

analysis because O3 is a regional pollutant that is evaluated on an area-wide basis, and, as the US 6 

Bridges improvement project is ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇƭŀƴƴƛƴƎ ŘƻŎǳƳŜƴǘǎ ŀƴŘ ŀǊŜŀ-wide 

dispersion modeling analyses, project-related changes will be accounted for in the SIP.   

CO is generated in the urban environment primarily by the incomplete combustion of fossil fuels in 

motor vehicles, and CO concentrations can vary greatly over relatively short distances.  This pollutant 

was selected for analysis because relatively high concentrations of CO are typically found near 

congested intersections and along heavily used roadways carrying slow-moving traffic.  The Proposed 

Project may affect traffic conditions at nearby congested intersections.  

PM10 was selected for analysis because the project area is designated as a PM10 maintenance area and 

the Proposed Project would affect diesel-fueled truck traffic on several local roadways.  Particulate 

matter pollution consists of very small liquid and solid particles floating in the air, which can include 

smoke, soot, dust, salts, acids and metals. Particulate matter also forms when industry and gases 

emitted from motor vehicles undergo chemical reactions in the atmosphere. Major sources of PM10 

include motor vehicles; wood-burning stoves and fireplaces; dust from construction, landfills and 

agriculture; wildfires and brush/waste burning; industrial sources; windblown dust from open lands; and 

atmospheric chemical and photochemical reactions. 

Carcinogenic pollutants generated by diesel and gasoline-fueled vehicles are classified as mobile source 

air toxics (MSATs), and include, among others: formaldehyde, benzene, acrolein, 1,3 butadiene, 

acetaldehyde, and diesel particulate matter.  Emission burdens of these six MSATs are considered in this 

analysis.  
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Existing Conditions  
Representative monitored ambient air quality data for the project area are summarized in Table 2.  

These data are provided on the EPA AirData database and are for year 2011, the latest full year for 

which data are currently available.  Monitored levels are the highest pollutant levels recorded during the 

2011 calendar year.  The maximum recorded ambient levels are not always used to measure the 

pollutant standard; to be consistent among the standard averaging times and durations, monitored 

pollutant levels are statistically adjusted for various percentiles. With the exception of recorded ozone 

levels being above the standards, monitored values of all of the other criteria pollutants are within (less 

than) the NAAQS. 

Table 2: Representative Ambient Air Quality Data (2011) 

Pollutant Monitor  
Averaging 

Time Value 

O3 678 Jason St. 8-hour 0.095 ppm 

CO 
2105 Broadway 
ς Camp 

8-hour 1.9 ppm 

1-Hour 3.5 ppm 

NO2 
2105 Broadway 
ς Camp 

1-Hour 94 ppb 

SO2 
2105 Broadway 
ς Camp 

1-Hour 52 ppb 

PM10 
2105 Broadway 
ς Camp 

24-Hour 109 µg/m3 

PM2.5 
2105 Broadway 
ς Camp 

Annual 7.5 µg/m3 

24-Hour 31.6 µg/m3 

Source:  EPA Airdata Database: http://www.epa.gov/airdata 
 

Microscale CO Analysis 

Analysis Site and Receptor Locations 

One large analysis site was considered in this modeling analysis (i.e., all affected roadways under each 
set of traffic conditions were evaluated in one modeling run).  This site consists of the intersection of 
Federal Boulevard and US 6, which would be redesigned as a result of the relocation of the EB US 6 
entrance ramp, and the intersection of Federal Boulevard and 5th Avenue, which would become a 
signalized intersection.  The 5th Avenue/Federal Boulevard intersection was also selected because it has 
the highest truck volumes, one of the highest overall traffic volumes, and worst levels of service (LOS) in 
the project area.  The analysis included both intersections (see Figure 4).  Receptors (i.e., locations 
where pollutant concentrations were estimated) were placed along the approach and departing lanes of 
each intersection at distances recommended in the EPA Guidelines for Modeling Carbon Monoxide from 
Roadway Intersections (EPA-454/R-92-005).      

 

http://www.epa.gov/airdata
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Figure 5: Modeling Site and Receptor Locations 

 

Dispersion Modeling  

Carbon monoxide levels near affected roadway intersections were estimated using the EPA CAL3QHC 

(Version 2.0) air quality dispersion model (EPA-404/12-92-006).  This model is currently recommended 

in the EPA CO Modeling Guidelines for estimating CO levels near congested intersections and along 

heavily traveled roadways.  It can be used to estimate pollutant concentrations downwind of a roadway 

based on the following assumptions: (1) pollutants emitted from motor vehicles traveling along a 

segment of roadway can be represeƴǘŜŘ ōȅ ŀ άƭƛƴŜ ǎƻǳǊŎŜέ ƻŦ ŜƳƛǎǎƛƻƴǎΣ ŀƴŘ όнύ Ǉƻƭƭǳǘŀƴǘǎ ǿƛƭƭ ŘƛǎǇŜǊǎŜ 

ƛƴ ŀ DŀǳǎǎƛŀƴΣ ƻǊ άƴƻǊƳŀƭΣέ ŘƛǎǘǊƛōǳǘƛƻƴ ŦǊƻƳ ŀ ŘŜŦƛƴŜŘ άƳƛȄƛƴƎ ȊƻƴŜέ ƻǾŜǊ ǘƘŜ ǊƻŀŘǿŀȅ ōŜƛƴƎ ƳƻŘŜƭŜŘΦ  

The rate at which pollutants disperse is assumed to be a function of wind speed and direction, and the 

temperature profile of the atmosphere.   


































